I. Introduction
The present study assessed student KAP to determine their understanding of a particular topic (knowledge) in addition to beliefs (attitude) that affect observable actions (practice) and health status (FAO, 2014) . The authors also investigated potential routes of EDC exposure as well as EDC type by citing to previous studies of conditions that facilitate EDC migration of from PTFCMs. The ‗International Programme on Chemical Safety' (IPCS) defined endocrine disruptors and potential EDCs as follows:
-An endocrine disruptor is an exogenous substance or mixture that alters function(s) of the endocrine system and consequently causes adverse effects in an intact organism, or its progeny, or (sub) populations. A potential endocrine disruptor is an exogenous substance or mixture that possesses properties that might be expected to lead to endocrine disruption in an intact organism, or its progeny, or (sub) populations‖ (IPCS, 2002) .
EDCs initially received attention as causes for reproductive and developmental anomalies. They have also received even more notice due to concerns for deleterious effects that also cause cardiovascular disease, obesity, diabetes, cancers and neurological problems (Muncke, 2011) . There is additional evidence indicating that EDCs not only negatively affect an exposed individual but also the latter's offspring and subsequent generations (Patisaul and Adewale, 2009 ).
Sources of EDC exposure are globally endemic and diverse, noting that chemical components of plastics leaching into foodstuffs constitute the majority (Shaw, 2009 ). Routes of EDC exposure from PTFCMs area growing concern. These include plastic cutlery, dishes, bottles and food containers, etc. Commonly used plastic bottles include polyethylene terephthalate (PET), polycarbonate (PC), and Tritan™ -each one is a source of EDCs (Bach et al. 2012; Guart et al. 2013) . Surprisingly, the consumption of canned food and beverages also exposes individuals to bisphenol-A (BPA), a type of EDC. This is due to epoxy resins used as a food contact lacquer coating within cans (Sungur et al. 2014) . EDCs within PTFCMs can enter food by contact via a process called migration (Mezcua et al. 2012) .
Studies in Korea and Japan revealed a heavy reliance on PTFCMs as plastic food containers (71.6 and 64.6%), respectively (Japan Hygienic Olefin and Styrene Plastics Association, 2006; Korea Food and Drug Administration, 2007). However, limited studies are documented on PTFCMs in other regions, including in Malaysia, thus the present study is important to be carried out in evaluating their KAP of EDCs.
II. Materials and Methods

Samples
A total of 150 university students from Universiti Malaysia Terengganu, Universiti Sultan ZainalAbidin, and Open University Malaysia, all three located in Kuala Terengganu. Among these students, 75 were studying science and 75 were non-science students.
Survey Instrument
The study comprised a cross-sectional survey for purposes of discovering KAP levels as well as frequency and patterns of PTFCMs usage, in addition to modulators affecting PTFCMs usage.
Data were collected data using an investigator-administered questionnaire completed with assistancefrom and in the presence-of the researcher. The questionnaire comprised five sections that included closedended, open-ended, filtered, contingent and matrix questions.
Data Analysis
The Statistical Package for Social Science (SPSS, Version 20.0) at significant differences set at p < 0.05 was used in the data analysis.
Validity and Reliability
Inter-item correlations established reliability of results following the setting of Cronbach's alpha by a pilot test involving 30 university students. Knowledge scored  = 0.877, indicating good consistency and thus reasonable reliability as  was more than 0.7 (David de Vaus, 2002). Table 1 presents demographic profiles for all 150 respondents, including gender, age, race, current educational status, household income and courses of study. Knowledge ‗Knowledge' percent scores were low, with a median of 37.1%. The majority of respondents (84.0%) had a ‗knowledge' level classified as poor ( Figure 1 ). This outcome contradicted comparative studies by Kasemsup and Neesanan (2011) in which most respondents (67.5%) scored medium knowledge levels and 8.5% scored high levels. The contrast is most likely because the previous studies involved only PTFCMs while the present study included EDCs, which is a less known topic among the general population. Only 32.7% respondents knew that bisphenol-A (BPA) is an EDC, even though it is the most common EDC found in PTFCMs (Vandenberg et al. 2007 ). This finding suggests that general knowledge of EDCs is quite low.
III. Results and Discussion
Demographic Profile of Respondents
Science and non-science students demonstrated a significant difference (p<0.0001) in ‗knowledge' scores as assessed by the Mann-Whitney test. Science students scored 42.9% for ‗knowledge' compared to 31.4% for non-science students. Seven questions addressed factors that increase favourable conditions for EDC migration. Science students easily managed these specific questions because conditions for EDC and chemical migration have similar modulators that affect chemical reaction rates. For instance, high temperatures increase reaction rates for normal chemical processes and also account for increased levels of EDC migration (Arvanitoyannis and Bosnea, 2004 ).The present study also found a significant association between knowledge level and ‗course of study' (p<0.0001) as shown by Pearson chi-square, which suggests that respondent knowledge depends on educational background.
Attitude
Ninety percent of respondents scored ‗fair' for ‗attitude' levels with a mean of 69.2% ( Figure 1 ).Our finding that ‗attitude' scored higher than ‗knowledge' concurs with a study by Kasemsup and Neesanan (2011) . This result also suggests that university students are aware of adverse effects from PTFCMs and EDCs but require more knowledge about proper PTFCM usage. Similar to the just mentioned results, attitude scores for science students were significantly higher than for non-science students (p<0.0001) (Mann-Whitney test).Pearson chi-squarenoted a significant association (p<0.05) between ‗attitude' and ‗course of study'. Even though ‗attitude' scores for both science and non-science students dropped to ‗fair', science students scored significantly higher than non-science students, (70.8 vs. 65.4%), respectively. This infers that science students have slightly more sophisticated attitudes driven by higher levels of subject-related knowledge. Ninety-six percent (96%)of respondents acknowledged their use of PTFCMs, which reflects the normal trend reported by Kasemsup and Neesanan (2011) where 80% of Thai participants used polystyrene, as also confirmed by Tukur et al. (2012) whose group reported that 80% of their British participants use the PET bottle. This study's findings align with previous studies even though the latters' findings only focused on one PTFCM type. Consequently, PTFCM usage trends, as reported in previous studies, would likely have approached our 96% level if they had also assessed general PTFCM usage. Bottle usage is an unavoidable aspect of a university student's lifestyle. The present study found that 49.7% of respondents admitted using a polypropylene (PP) bottle or a polyethylene terephthalate (PET) bottle as the second most common choice (Table 2) . PET usage in Greece was reported at 80% of all plastic bottles both used and manufactured for bottled water due to its desirable physical and chemical properties such as strength, transparency, light weight and ease of recycling (Diana and Dimitra, 2011). However, our respondents preferred the PP water bottle, probably due to its common reuse and convenience. In the present study, an open-ended question to ascertain information regarding other types of water bottle usage was applied. Nineteen (19) respondents used ‗OTHER Type' (code 7): eight used Tritan TM ; seven used PC; and four used bottles without stating a plastic type. Nonetheless, PC should never be used as a water bottle. Malaysia even banned its use for the feeding of children and infants as of March 2012 (The Star Online, 2012). However, this legislation only focused on the susceptibility of children and infants to BPA, a PC monomer component. But BPA is also associated with adverse health effects in adult with respect to increased cardiovascular disease and diabetes (Lang et al. 2008) . To the contrary, the Tritan TM water bottle is the recommended alternative to PC because it is BPA-free (Biron, 2012). The category for ‗OTHER' bottle types provided no identifications, which shows irresponsibility on the part of some bottle manufacturers who provide inadequate information to bottle users. This is actually a serious matter since unlabelled bottles might not be safe should they contain substandard PC material.
Reponses for frequency of selected PTFCM usage (Table 3 ) indicated the use of polypropylene (PP) food containers at 50.99%; polystyrene (PS) food container at 49.80%; and carbonated canned beverages at 32.09%. Although ‗frequency' was tabulated as food usage with the assumption that respondents utilized PTFCMs for food intake, calculated PTFCMs usage cannot directly reflect food consumption, indicating a limitation of the present work. The present study data analysis was adapted to a report by Chee et al. (1996) where <60% of frequency scores were classified as ‗low' consumption. All classifications of PTFCMs usage for food and beverage consumption scored ‗low' levels. However, the collective score is high if all nine PTFCMs were assessed as the sum of total for usage. Since the PP container is reusable because it is semi-rigid and can withstand high temperatures, this could account for PP being the most frequently used plastic in the present study (Hui & Sherkat, 2005) .
In 2008, the Consumer Association of Penang (CAP) advisor, Dr. T. Jayabalan, who is also a member of the National Poison Centre, encouraged consumers to avoid using plastic bags, polystyrene boxes and plastic cling wrap to package food due to the migration of harmful chemicals into the packaged food (Sung, 2010) . Even though CAP had highlighted the issue for years before the present study, the score for food cling film usage was 36.44%. Table 4 lists usage patterns for PTFCMs. Collectively, 44.1% of our respondents routinely left PET bottles inside their cars. When left in a car during hot weather, EDC leaching from PET bottles increases and the migration accelerates as temperatures rise along with exposure to UV radiation (Peiper, 2008 (Gin, 2009 ). Moreover, 51.6% of our respondents also used plastic cling film to wrap foodstuffs. EDCs from cling wrap films migrate into food much more when in direct contact compared to no direct contact (Chen et al. 2008 ). In addition, our respondents also reported keeping hot, acidic, oily food in plastics for long periods of time; all of which are factors that increase EDC migration ( 
Most Influential Factors Prompting the Use of PTFCMs
Modulating factors provide data that helps us understand motivations for PTFCM usage.Our respondents reported the following factors: low cost was the most influential factor (21.6%); followed by lightweight (20.3%); and ease of disposal with no need to clean (19.7%). Customer purchasing behaviours can be quite complex and many factors influence buying-patterns with one of the most important being low price (Raulerson et al. 2009 ). Although price is not the only factor, in the case of PTFCMs it is highly significant, especially as manufacturing and transportation costs for plastics are low, which make PTFCMs far cheaper than other materials (Andrady & Neal, 2009 ).
Possible Types of EDC Exposure
In addition to substances and plastic additives that migrate into food, other impurities from plastic ingredients might leach from PTFCMs. These are known as NIAS (Non-Intentionally Added Substance). It is estimated that NIAS comprise>50% of such migrating compounds (Bradley et al. 2008) . Unfortunately, these NIAS identities are not always identifiable (Grob, 2002) . In a review by Geuekeet al. 
IV. Conclusion
The present study demonstrates that the knowledge level of respondents regarding EDCs and PTFCMs is categorized as ‗poor' (overall mean = 37.1%). Moreover, their majority (84.0%) showed a ‗poor' knowledge level and only 16.0% scored ‗fair' while none scored ‗good'. However, their ‗attitude' scores averaged 69.2% and their majority was designated as ‗fair' while none scored ‗poor', 90.0% scored ‗fair' and 10.0% scored ‗good'. Almost all respondents (96.0%) used PTFCMs and most (49.7%) commonly used a PP water bottle. ‗Usage Patterns' that elevate EDC migration from PET bottles, food cling films, PS and PP food containers were also common. Hence, our findings indicate that student KAP levels need improvement, especially as numerous deleterious health effects are linked to EDCs. Government agencies and NGOs should combine their efforts to introduce educational programs with a view to minimize long-term morbidity and mortality by teaching appropriate knowledge and measures that can help avoid or at least reduce the public's exposure to EDCs.
Future studies could sample pregnant women and other normal working adults to further validate the general public's perspectives. Furthermore, PTFCMs not selected for the present study can be targeted for future assessments to include parchment paper and paper boxes that often have plastic linings as well as plastic bags used for take-away meals, plastic gloves used in the preparation of meals, plastic food thermo-boxes and many others. In addition, biochemical elements can be added such as the detection of EDCs in serum and urine samples. Such measures can inform a more complete appraisal of EDC exposure routes and also update our knowledge, attitude and practice data files with relevant biochemical data.
